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2. Methods and means for enhancing the visual quality of images in computerized optoelectronic systems

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIY€HO PO3POOJIEHHIO MaTeMAaTUYHUX MOJieJieil, METO/IiB i IporpaMHO-anapaTHUX
3aco0iB MiJBUIIEHHS Bi3ya/IbHOI SIKOCTi (POPMYBaHHS 300pPa>KEHb, 10 JO3BOJIMIIO OLEP>KaTU HOBE PillleHH]
BayKJIMBOT'O HayKOBO-TEXHIYHOT'O 3aBLAHHS IiABUIEHHS TOYHOCTI Ta MBUIKOI 06p06IeHHS 306pakeHb y
KOMITIOTEpU30BaHUX ONTUKO-esIeKTPOoHHUX cucTtemax (KOEC), siKi SIK IpKepesio 04YaTKOBUX 300paskeHb
BHUKOPHUCTOBYIOTh IU(DPOBI BileokamepHu. [TiBuIeHHS SIKOCTi 300pa’keHb BUKOHAHO LIJISIXOM 3HMKE€HHSI PiBHS LIyMY

Ta a,ﬂaHTI/IBHOi 3MiHU HapaMeTpiB Bi,anKaMep. POBpOGJIeHO MaTEMATUIHY MOJEJIb Tda METOL 3SMEHILIEHHA piBHH



myMy Ha U@POBUX 306paKEHHSX, SIKi BDAaXOBYIOTh yCepeqHeHi XapaKTepUCTUKY KOPUCHOTO CUTHAJY Ta IIYMY, 110
3abe3rneyvye MiIBUIIEeHHS TOYHOCTI Ta MBUIKOLi 06pobseHHs 306paxkeHs y KOEC. TlokazaHo, 10 po3pobseHuit
METO[, € KBa3ioNnTuMaabHUM. PO3p0o61€HO METOIM aIalITUBHOI 3MiHU MTapaMeTpiB «SIckpaBicTh» i «KoHTpacT»
Bineokamep y KOEC. Po3po6sieHO MeTO[], BUSHAUEHHSI PiBHS LIyMYy 300pakeHb 3 BUKOPUCTAHHSIM MapajieIbHUX
064KCIIeHb, o 3abe3nevye 30inbueHHs MBUIKOil 06pobeHHs 306pakeHb. Ha OCHOBI ofjep>kaHMX MaTeMaTUYHUX
Mojiesieli i MeTomiB po3po6JIeHO BUCOKOTOYHI Ta IBUIKOiI0Yi anlapaTHO-TIporpamHi 3aco6u aJist KOEC.
KoMIT'ioTepHe MO/Ie/IIOBaHHS, eKCIIepPUMEHTaJIbHI TOCTiPKEHHSI Ta BIPOBaI’K€HHS pPo3pobiieHux 3acob6iB y KOEC

NiATBEPAWIN aJeKBAaTHICTb PO3POOJIEHNX MATEMATUYHUX MOJIeIeN i €(PEKTHUBHICTb 3alIpDONIOHOBAHUX METOZIB.

2. The dissertation is devoted to the development of mathematical models, software and hardware means and
methods to improve the visual quality of images formation, which allowed obtaining a new solution to the
important scientific and technical problem of improving the accuracy and speed of image processing in
computerized optoelectronic systems (COES), which use digital video cameras as the source of the original images.
Improved image quality is achieved by reducing noise level and adaptive change of the video cameras settings. A
mathematical model and a method of noise reduction on digital images have been developed, which take into
account the average characteristics of the useful signal and noise, which provides increased accuracy and speed of
image processing in the COES. It is shown that the developed method is quasi-optimal. Methods for automatic
optimization of «Brightness» and «Contrast» parameters of video cameras in the COES have been developed. A
technique for determining the noise level of images using parallel computations has been developed, which
increases the image processing speed. Based on the obtained mathematical models and methods, high precision
and high-speed hardware and software tools for the COES have been developed. Computer modeling,
experimental research and implementation of the developed tools in the COES confirmed the adequacy of the
mathematical models and the effectiveness of the suggested methods.
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